Counter- Stream-Mode Oscillating -Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



1/27 




Counter- St ream- Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041 J- 000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



2/27 



FIG. 2A 



DIRECTION OF FLUID OSCILLATION D2 



3 




2 DIRECTION 
OF FLOW 



FIG. 2B 




Counter- stream- Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



3/27 

FIG. 3 




> DIRECTION 

OF FLOW 



Counter- St ream- Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



4/27 



FIG. 5 




Counter- St ream-Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



5/27 



FIG. 6A 




3b 3 4 



FIG. 6B 



VIC 



1 

VIC 



FIG. 6C 



Counter- St ream-Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C, 



FIG. 7 



6/27 



DIRECTION OF FLOW 




Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



7/27 



FIG. 9 



3b 3 



-> DIRECTION 
— OF FLOW 




Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



8/27 




Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No, 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG. 12A 



9/27 



4a 



XEB 

1__ 



XHB 

.J 



FIG. 1 2B 



' 1 ^ 

, 1 — ^ 






\ 
















































E3 



FIG. 13 




-4a 



Counter-Stream-Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG. 14A 



10/27 



HEAT-GENERATING PORTION 



xivbF 



XlVC'f 




"IXIVB 

DIRECTION OF FLOW PATH 



HEAT-RADIATING PORTION ) 

4 



FIG. 14B 




SECTION OF SIDE FLOW PATH 
AT HEAT-GENERATING PORTION 



FIG. 1 4C 




SECTION OF SIDE FLOW PATH 
AT HEAT-RADIATING PORTION 



Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



11/27 



FIG. 15 



HEAT-GENERATING PORTION 
3 5 ] 3b 




i HEAT-RADIATING PORTION 



DIRECTION OF FLOW 



FIG. 16A 



FIG. 16B 



XVIB 



I 



I 



I 



—I- '—4—^— I- 



.1^ 



JJ-! 



-jAr 



-r-r 

— \- 



-i—^-'r 



I 

J 



1 ^- 



I 



r- 

-\ 



.XT 



-I — 



--]--! 



J — H j — ' — r — *• 



.J— 
I 



I 
I 



I 



I I I 



I 

-1— 
I 



I 



I 

I 



I 

XVIB^ 



Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H, Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



12/27 




FIG. 18A FIG. 18B 

3e 



i 




Counter-Stream-Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



13/27 



FIG. 20A 




FIG. 20B 



xxc xxc 





4 



Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG. 21 



2a 



14/27 




HEAT TRANSPORT DEVICE 



2a 



DIRECTION OF FLOW 



FIG, 22 PRIOR ART 



. T 


*n 











TEMPERATURE H C L 

^^GRADIENT | | | 




Counter- St ream- Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG. 23A 



15/27 



xxmB 

1_. 



-■4 — , — 1- 



ri — hrr- 



xxnB 



— HEAT GENERATING 
ELEMENT 5 



FIG. 23B 



F=FRr 



HEAT GENERATING 
ELEMENT 5 



FIG. 24 



XXVIA XXVIB 
100 101 200 ■*-) -=| _8_ 

I ^ 



* — — — 



102- 




1 



T 

301 



XXVIA«i — . *JXXVIB 
P 




300 301 



4 



Counter-Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG. 25 



16/27 




■300 301 



FIG, 26A 



200 



100 

104- 

102- 



i 



/ 



S 



z 



101 



FT 



FIG. 26B 



100 



zzzz: 



i 



2=iz: 















/ 


/ 












\ 








s 


{' ^ 


\ 




s 




\ 




\ 




s 








\ 








s 




s 




\ 




\ 




\ 








s 





-103 
'102 



Counter- St ream-Mode Oscillating- Flow H at Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H- Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG, 27A 



100 



17/27 




FIG. 27B 



103 



100 




^101 



102 



FIG. 28 

9 



113 



111 



/ \ 



I 



110 



s 
s 
\ 
s 
s 
\ 
\ 




301 



Counter-Stream-Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



18/27 



FIG. 29 




122--i I M M I I I I I I I I I I I I I I I 




311 



FIG. 30 



10 



123 




121 



120 



s 

N 




FIG. 31 



11 



200 



30 



132 



131 133 132-^ 



A P 



311 



Counter- St ream- Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041 J- 000751 
H, Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



19/27 



FIG. 32 



200 



141 





Counter- Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



20/27 

FIG. 34A 




FIG. 34B FIG. 340 



Counter- Stream-Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041 J- 000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



21/27 



FIG. 35A 



FIG. 35B 



170 

\ 


171 

; 

\ 




















xxxvc i 

1 1 


1 


XXXVD ; 

•n : 

1 1 







xxxvcJ 

FIG. 35C 

173 170 171 



XXXVD-J 

FIG. 35D 

173 ^170 





FIG, 36B 

171 






173 



Counter- St ream- Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



180 22/27 181 



FIG. 37A 



FIG. 37B 



XXXVIIC 



XXXVffC^ 



183 



181 



180 



FIG. 37C 




FIG. 38A 

183 




FIG. 38B 



183 




Counter- St ream -Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 




Counter- St ream- Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



24/27 



FIG. 41 

91T43 V ^ 




40 

41 J 70 



46 



42 44 



91 



A / ///////// / 
■ , ,^ 

I 



70 




FIG. 42 



91 45 43 




Counter- St ream- Mode Oscillating- Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



FIG 



45 



90 



90 



/ 
/ 
/ 
/ 
/ 
/ 




J > y > ^ ^ ^ ^ / ^ / ^ //////// / 

//////// ^ > y / / / / / / / /-y-y-? 



/ / 



42 44 



/ 
/ 
/ 
/ 



70 



FIG, 44 



60 /LA 

QO 45 43 I 41 ^6 



/ 



90 



y / / / y / / / 
//////// 
//////// 
y y y y > ^ > 

/////// 
/ / / / / ^ / 



y y y 



/ / / 



70 48 




1 

70 



Counter- St ream- Mode Oscillating-Flow Heat Transport Apparatus 
. Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



26/27 



FIG. 45 




COOL AIR 



FIG. 46 



91 45 43 



41 



46 



/ ^ 7- 




42 



y y y 



91 

L 



= 7 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



y J y / y y J J / J y / y / y y 



49 70 18 



49 



44 




42 



Counter- Stream-Mode Oscillating-Flow Heat Transport Apparatus 
Kenichi Nara et al // Docket No. 4041J-000751 
H. Keith Miller, Esq., Harness, Dickey & Pierce, P.L.C. 



27/27 

FIG. 47 PRIOR ART 




46 



70 41 



///////// / y^//////////// z 



L _ y 

///////// / V /[///////// / Z ZZl 

////////// \/ A /////////// 

/ y / / y / y / \y y\ A / / / y y y y y jt-t^ 



/ / / / / I 



ria \yyyyyyyyyyyy^yyyyyyyyy >^ 




70 



FIG. 48 PRIOR ART 

46 



70 



41 



7' / 


/ 


/ 




r? 




-7- 


-7- 


-7—/-"-/ y 






r 


r 




r 


V 


"7" 


y 


-/ 


7 




















1 
























zz 




it: 


T- 




ZZ- 


3: 




T 


—7- 


—7- 


—r 






-y 


-y 


y 


"71 






















y 






















\/ 


/ 


^ 


7 


7 


T 


T 


■7- 




7 


7 




/ 


7 


y 


7 


7 


7 


/ 


'7 


















1 ' 
























/ / 


/ 


7 


/ 


/ 


7 


7 


/ 




/ 


—r 


—T" 


"7" 


—r 




-y 


"7" 


/ 


"71 












































1/ 




7 




7 


7 




/ 


y y y y 


/ 




/ 


7. 


7.. 


/ 


7 


/ 


/ 


/ 












































7^ 


T' 


T 




IT 


T 






7"/- -71 7 






-7^ 


-y 




-y 


-y 


y 


y 


"TJ 




















• rx 






































"TZ 








7^ 








zt: 








7 










































/T 


"VL 


T' 
















T 














V 






















1 




























/ 












7 7 7 7 












"7" 


y 


y 


y 


y 


7 



52 



7 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



70 



